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TITLE OF THE INVENTION 

CURRENT CONTROLLER FOR AN EMBEDDED ELECTRONIC MODULE 
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BACKGROUND OF THE INVENTION 

The present invention relates generally to electrical insulators and more particularly to a 
removable insulator for minimizing or preventing current drain from an energy source used in an 
electric circuit embedded within an inflatable device. 

Battery powered electric circuits are used in may devices to emit sounds, turn lights on 
and off, display messages, display time, etc. However, a common problem with these devices is 
current drain from the power supply (typically batteries) while the device is not in use (e.g. while 
in transit from the manufacturer to the consumer, etc.). Thus, the batteries may be dead or 


weakened by the time the consumer receives the device. 

With non-embedded electric circuits, the batteries may be replaced by the consumer 
and/or current drain may be prevented with a manually operated on/off switch. Further, methods 
have been proposed, that include limiting the current drawn by the circuit. However, limiting the 
5 current may limit the volume of the sound emitted and/or the brightness of the illumination 

emitted. Additionally, many electronic products today, especially children's toys are sold with a 
battery "pull-tab". This is essentially an insulating material that is inserted between the battery 
and the battery contacts to prevent circuit completion, and thus to prevent current leakage. After 
the toy is removed from the packaging, the pull-tab is manually removed by either the child or an 
10 u3 adult, the circuit is completed and the toy may be used. 

These types of solutions, however, may be impractical in circuits that are inaccessible in 
h l devices such as inflatables (e.g. balloons, beach balls, air mattresses, dolls, instruments, etc.). 
s Accordingly, it would be advantageous to provide an apparatus that minimizes or 

HI prevents current drain from a power source, prior to inflating the inflatable device in which the 
15 ^ power source is embedded. It would be further advantageous to provide such an apparatus that 
minimizes or prevents current drain from a power source that is embedded within an inflatable 
device when the device is not inflated. It would be another advantage to provide such an 
apparatus that is automatically repositioned to allow current flow from the power source. It 
would be still another advantage to provide such an apparatus that does not limit the current flow 
20 during normal operation of the circuit. 
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BRIEF SUMMARY OF THE INVENTION 

An aspect of the invention provides an apparatus for impeding current flow in a circuit. 
The apparatus includes an inflatable device that has an interior surface. The apparatus also 
includes a circuit that has at least a power source and a switch electrically connected with the 
power source. The circuit is attached to the interior surface. The switch has an open position 
which prevents current from flowing from the power source, and a closed position which allows 
current to flow from the power source through the circuit. The apparatus also includes a tab 
having a proximal portion and a distal portion. The proximal portion of the tab is placed in 
contact with the switch and the distal portion of the tab is connected to the inflatable device. The 
tab is also arranged to move relative to the switch and to change the position of the switch from 
the open position to the closed position as the apparatus is inflated. 

Another aspect of the invention provides a method of preventing premature discharge of a 
power source. The method includes connecting a circuit, which includes at a minimum, a power 
source and a switch electrically connected to the power source, to a portion of an interior wall of 
an inflatable device. The method also includes placing the switch in an open circuit position and 
configuring the switch to automatically change to a closed circuit position as the inflatable device 
is inflated. 

Still another aspect of the invention provides an inflatable apparatus that includes a shell 
having an interior portion. The apparatus also includes a circuit connected to the interior portion. 
The circuit includes an energy source and a switch electrically connected to the energy source. 
The switch has an open circuit position and a closed circuit position. The apparatus further 
includes a tab connected between the shell and the circuit. The tab is arranged to change the 


switch position from the open circuit position to the closed circuit position as the inflatable 
device is inflated. 

Yet another aspect of the invention provides an inflatable apparatus that includes a shell 
having an interior portion, a circuit module connected to the shell for generating a desired effect, 
and a module connected to the circuit module for preventing the circuit module from generating 
the desired effect until the inflatable apparatus is being inflated. 

Another aspect of the invention provides an inflatable Mylar balloon. The balloon 
includes at least two sheets each having an edge and an interior side. The sheets are connected 
together at their edges. The balloon also includes a sound producing circuit that includes 
batteries, a switch electrically connected to the batteries and a piezoelectric noise generator 
electrically connected to the switch. The switch is operable between an open circuit position and 
a closed circuit position. The circuit is mechanically connected to the interior side of one of the 
sheets. The balloon also includes a tab connected to the switch and configured to change the 
switch from the open circuit position to the closed circuit position. 

The invention will next be described in connection with certain illustrated embodiments 
and practices. However, it will be clear to those skilled in the art that various modifications, 
additions and subtractions can be made without departing from the spirit or scope of the claims. 

BRIEF DESCRIPTION OF THE FIGURES 

The invention will be more clearly understood by reference to the following detailed 
description of an exemplary embodiment in conjunction with the accompanying drawings, in 
which: 


Fig.l is an isometric view of an electric circuit in accordance with the invention that can 
be embedded within an inflatable device; 

Fig. 2 is an isometric view of the electric circuit of Fig. 1 illustrating a battery isolator 
switch and an insulator positioned within the switch; 

Fig. 3 is a side view of the battery isolator switch of Fig. 2 illustrating the position of the 
insulator to minimize current drain from the battery; 

Fig. 4 is a side view of the battery isolator switch of Fig. 2 illustrating the insulator being 
removed from the battery isolator switch to allow current flow. 

Fig. 5 is an isometric view of an alternate embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a circuit embedded within an inflatable device for 
providing a desired effect. The circuit can be one which causes sounds (e.g. music, random 
sounds, single tones, etc.), one which actuates illumination, or one which causes sounds and 
actuates illumination. The inflatable device may be a balloon, beach ball, air mattress, doll, 
instrument, tube, or any other inflatable device. The circuit includes a switch for minimizing or 
preventing premature drain of a power source of the circuit. The terms minimizing and 
preventing may be used interchangeably herein. Both terms shall be understood to cover the 
configurations of merely lessening or completely stopping current flow from the power source. 
The switch is configured to close as the inflatable device is inflated or upon the inflatable device 
reaching a desired level of inflation. 

Figure 1 illustrates an embodiment of the invention including a sound producing circuit 


100. The circuit 100 includes a piezoelectric device 30 and other circuit elements 10 powered by 
batteries 60. Conventional circuits exist for the production of sound and illumination, thus, the 
design of the "other circuit elements 1 ' to produce the desired sound or illumination result will not 
be discussed further. Various circuit designs for a desired effect could be designed by an 
electrical engineering student taking a basic level, logic design course with minimal 
experimentation. Further, while batteries are illustrated, any power source that is sufficient for 
the purpose of powering the circuit 1 10 may be employed without departing from the scope of 
the invention. 

The circuit 100 also includes a switch 40 which has at least two positions, open circuit 
(open) and closed circuit (closed). Those skilled in the art will recognize that a switch could be 
designed that allows partial current flow without departing from the scope of the invention. In 
the open circuit position illustrated in Fig. 3, the switch 40 opens the circuit 110 thus preventing 
the batteries 60 from discharging. In the closed circuit position illustrated in Fig. 4, the switch 
40 closes the circuit 1 10 and thus allows the current to flow from the batteries 60 and power the 
circuit 1 10 for the desired effect. As illustrated in Figs. 2, 3, and 4, a type of switch 40 includes 
an insulating material 65 (also referred to as a tab) placed within switch 40 to ensure that switch 
40 remains in the open circuit position. It is not until insulating material 65 is removed from the 
switch 40, as illustrated in Fig. 4, that the switch 40 is allowed to move into its closed circuit 
position. The switch 40 moves to the closed circuit position when the insulating material 65 is 
removed because the switch 40 is biased towards the closed circuit position. It is this bias that 
connects the insulating material 65 to the switch 40. 

In an alternate configuration illustrated in Fig. 5, the switch 40 may be a sliding switch 40 


that slides from an open circuit position to a closed circuit position. In this embodiment, the 
insulating material 65 need not be an insulator, although it could be. Instead insulating material 
65 is either attached to the switch 40 or surrounds the switch 40 in such a way as to be able to 
move the switch 40 from the open position to the closed position. 

Other types of alternative switches 40 that may be employed include pressure switches 40 
(not shown), which change position as the pressure in the inflatable changes, ball and cage 
switches 40 (not shown), wherein the ball is held in place by insulating material 65 until 
insulating material 65 is either removed or moves the ball, etc. 

When the circuit 1 10 is embedded within the inflatable device 100, it is either attached to 
an interior wall of the inflatable device 100, or it is attached to a piece of material that is attached 
to an interior wall of the device (not shown). In either event, the insulating material 65 is 
attached on one side to the inflatable device 100 and on the other to the switch 40. The 
insulating material 65 is attached in such a way that when the inflatable device 100 is inflated it 
causes the insulating material 65 to move relative to the switch 40. The end or some other 
portion of the insulating material 65 that is not connected to the switch 40 may be connected to 
an interior wall of the inflatable device 100, to a valve 70 in the inflatable device 100, to both the 
valve 70 and the interior wall or to two points on the interior surface of the inflatable device 100. 
In the embodiment wherein the insulator material 65 is connected to the inflatable device 100 in 
two locations, the insulator material 65 could be flexible such that as the device inflates, the 
insulating material 65 is removed (entirely or partially so long as the circuit closes) from the 
switch 40 and when the device deflates the insulating material 65 is returned to the switch 40 to 
re-open the circuit. 


In a preferred embodiment of the invention, the circuit 1 10 is embedded within a Mylar 
balloon 100. Mylar balloons are generally formed from a valve assembly 70 and two flexible 
sheets that are cut into patterns and sealed together. The valve assembly 70 is typically formed 
from two lengths of polyethylene or polypropylene (although not required to be this material), 
heat bonded along the longer edges. During manufacture of the balloon 100, a "pick and place" 
machine tack-welds the valve in place against one of the flexible sheets. The outer edges of the 
flexible sheets are then heat sealed to form the balloon 100. 

The circuit 110 may also be tack- welded (or glued or attached in some other suitable 
manner) to one of the flexible sheets of the balloon 100 during manufacture. Further, during 
manufacture, a portion of the insulating material 65 is placed within switch 40 and a distal 
portion of the insulating material may be tack-welded or glued to the valve 70. It will be 
apparent to those skilled in the art that there are other methods of attaching the circuit 110 and 
insulator material 65 to the balloon 100 without departing from the scope of the invention. 

The Mylar balloon 100, now embedded with the circuit 1 10 may be shipped according to 
industry shipping practices. Referring to Figs. 3 and 4, upon inflation of the Mylar balloon 100, 
the walls of the balloon 100 expand and move relative to the valve 70. Because the insulating 
material 65 is of a fixed length, and is attached to the valve 70 of the balloon 100, the insulating 
material 65 is forced to move away from its insulating position into a non-insulating position, 
thereby positioning the switch 40 into the closed circuit position. In this fashion, the energy in 
the batteries 60 is preserved until such time that the balloon 100 is sufficiently inflated thereby 
moving the insulating material 65 out of the switch 40. If the circuit 1 10 is connected to one 
sheet of the balloon 100 and the distal portion of the insulating material 65 is connected to the 


other sheet of the balloon 100, or possible another portion of the same sheet, the result would be 
the same as the balloon 100 inflates. 

In the embodiment employing the sliding switch 40 (Fig. 5), the insulating material 65 
will slide the switch 40 from the open position to the closed position as it moves with the balloon 
5 100. 

In another embodiment the insulating material 65 or a portion thereof forms the valve 40 
of the balloon 100. In this embodiment, one portion of the insulator material 65/valve 70 is 
attached to the balloon 100 and another portion is positioned within the switch 40. 

In another alternate embodiment of the invention, the insulating material 65 may extend 
lOyg through the valve 70 of the inflatable device 100 to allow the switch 40 to be manual operated. 

It will be understood that changes may be made in the above construction and in the 
^ foregoing sequences of operation without departing from the scope of the invention. It is 
^ z accordingly intended that all matter contained in the above description or shown in the 
| ; fl accompanying drawings be interpreted as illustrative rather than in a limiting sense. 
15 *P It is also to be understood that the following claims are intended to cover all of the 

?8B generic and specific features of the invention as described herein, and all statements of the scope 
of the invention which, as a matter of language, might be said to fall there between. 
Having described the invention, what is claimed is: 
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